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1. Project Objectives: 2. ECCO2 regional model configuration:
Ocean model:
(i) Implement a new package in the MITgcm code to track sea-ice and snow «  9-km horizontal grid spacing, 50 vertical levels
passive tracers such as age, salt, biological species, chemical compounds ... * Volume-conserving, C-grid
« Bathymetry: S2004 blend of GEBCO and Velocity (mis)
) _ _ _ _ Smith and Sandwell [1997] [Marks and Smith, 2006] At 15 m depth
(i) Focus on reproc!ucmg the recent Multi-Year (MY) ice decline as observed . KPP mixing [Large et al., 1994] .
from satellite data since 2000 . BCs from the global optimized solution Table 2. Model Parameters Used in Baseline A0, Optimized A1, and AOMIP Experiments
- Parameter A0 Al AOMIP? Comment
. ; } } B} ) } Sea-lce mOdeI: Initial conditions ECCO2 WOAO05 Fields considered include PHC, WOAOQS,
(i) Find out the main physical processes involved in the recent Arctic sea ice . C-grid Amospheric foring  ECCO2 IRAZS L oVOAOL WGHC
volume loss by understanding the most important mechanisms acting on the +  Multi-categories zero-layer thermodynamics Seaice dyabedo 088 07 06075 073032 fom e CommuniyCima
= - . 5 5 - . - = . . stem Mode M)®
different ice types (and in particular by weighting the relative importance of export [Hibler, 1980; Fenty et al., in prep.] Seaicewetabedo 079 071008 0.5-0.68 20.655 from CCSM
: «  Viscous plastic dynamics [Hibler, 1979] O . & ol 001]
VerSUS thermOdynamICS prOCeSSGS) p y : ,. . Snow dry albedo 0.97 0.87 £ 0.10 0.80-0.84 822 g—gﬁ E‘Srs;;,let o [2001]
 Prognostic snow and sea-ice salinity Snow wet albedo 0.83 0.81 +0.10 0.60-0.77 2086 from CCSM
. 0.77 from Curry et al. [2001]
MOdeI parameters' gicr?:en;ailze%g (l)ﬁggzo (l)zgglil (i'%5.0003 0.0011-0.0013
taken from Nguyen et al. 2011 (see table 2) ﬁge:;gf;;c;:*’ag 09052 09054 £ 00001 00053 0% N2
Atmospheric forcing: Voo gy 105 Seaxi0” 02503 s
Salt plume off on Nguyen et al. [2009]
JR A_25 River runoff factor 1 12+1.2 factor x ARDB®
. - S = I t- . zMart.in and Gerdes [2007] and Ja_hnson et al. [2007]. o
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3.2 Results: Focus on January 2008 4. Results: MY ice loss contribution to the sea-ice decline
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Figure 2. Observed (left) and modeled (middle) multi-year (MY) sea-ice area fraction —e MY o
over the Arctic Ocean on January 15t 2008. Right panel shows the difference (model R
minus observations). The white line shows QuikSCAT 0.1 MY fraction isopleth. The dashed white line in 1999 2001 2003 2005 2007 2009 1%99 2001 2003 2005 2007 2009
: : : : . Year Year
the middle panel represents this same isopleth for the model. The general pattern is reasonnably reproduced in
the model, with the high concentrated MY ice cover located north of Greenland. In addition, the tongue of MY Figure 3. Modeled ice volumes on the 1st of January (Ieft) and the previous 15th of

ice crossing the central Arctic from the North of Greenland to the Laptev Sea is remarkably well reproduced.

Model's discrepancies are significant in the Beaufort sea and in the central Arctic. September for the period 2000-2009. In the model, the MY ice volume loss over this period seems to

contribute largely to the total volume loss, in accordance with the observations of Kwok et al. 2009. The trend of the
FY ice (left panel) is slightly positive (i.e. 55km3/year), and can be explained by an increase of ice-free surface at the
end of the melting season over the same period. The negative trend of the total ice volume at the end of the melting
season (right panel, in black) is smaller than that at the beginning of the following winter (left panel, in red). This

References: means, if one considers the net melting to be negligible between September 15" and January 1st, that the export of
Nguyen et al. (2011), Arctic ice-ocean simulation with optimized model parameters: Approach and assessment, J. MY ice has slightly increased on average over the period (left panel, black arrows).
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